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INTRODUCTION

The Need and The Problem

HAROLD E. WIGREN

Educational Television Consultant

National Education Association

OF INTERNATIONAL CONCERN TODAY iS the pressing need to get in-
dividuals to think critically about their world. In education, this
concern has centered on ways in which the schools can help children
preserve their natural sense of inquiry in a culture that all too often
puts a premium on conformity rather than divergence. How can
the vehicles for teaching and learning, both within and outside the
school, be focused to develop thinking children? This publication
is intended to give insight into one facet of this concern, the design
of programs for instructional television.
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The seed for this publiCation actually was planted at the Second
International Conference of Broadcasting Organizations on Sound
and Teievision School Broadcasting in Tokyo in April 1964.
Speaker after speaker touched on the importance of giving world-
wide attention to television and children's thinking. The Confer-
ence Commission on In-School Television Broadcasting stressed
several concerns:

The need to bring new content and new methods, conforming
with modern developments, into the curriculum of younger
pupils through the medium of television.

The need to run television courses for teachers on new teaching
methods parallel with the courses on television for pupils.

The importance of using television to stimulate children's ac-
tivities to lead them to discover for themselves properties and
relationships. Such teaching must start with the concrete (the real
world of the child) and proceed gradually toward a greater
degree of generalization and abstraction.

The need to create a framework which invites the child to pro-
gress along a series of stepping stones corresponding with his
thinking processes.

The need to train the child in the methods of scientific thought,
so that he will be led to make his own deductions from his obser-
vations of the screen and not simply to absorb information
handed to him on a plate.

The discussions at the Conference also brought out the following
points which underline still further the importance of using tele-
vision as a means of stimulating children's thinking:

Unless a program leads a child to inquire and experiment on his
own, with the teacher's guidance, it has not fully achieved its
objectives.

We must beware lest our science programs on television become
a kind of peep-show at which the child spectator is given a super-
ficial titillation by being exposed to the wonders of science in a
way which does not allow him to achieve even the beginnings of
real understandings.
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Television has value and power to create a synthesis of what
might otherwise remain separate facets of scientific thought and
knowledge.
We must make television an operational and dynamic learning
tool rather than a static and verbal teaching instrument.

AS ONE ASSESSES THE CURRENT STATE of the art of instructional televi-
sion in American schools, he is forced to conclude that the concerns
which were expressed in Tokyo also plague us. To even the casual
observer of the educational scene in the United States, far too many
instructional television programs have been talking textbooks
which aim to cover rather than uncover the subject. The focus has
been too much on the dissemination of factual information and too
little on the ability of the learner to arrive at conclusions for him-
self. All too often we have attempted to program answers for which
the learner has no questions. All too often we have used inductive
approaches in the classroom and deductive approaches on camera,
allowing the setting rather than the learner to dictate our teaching
methods.

In an effort to satisfy the needs expressed above and to examine
our own programing in light of the Tokyo meeting, the NEA Divi-
sion of Audiovisual Instructional Service and Center for the Study
of Instruction co-sponsored, in cooperation with Stephens College,
a Symposium to consider this topic in depth. The Symposium on
Inquiry: Implications for Instructional Television' uniquely com-
bined theory and practice by bringing together some of the nation's
most knowledgeable learning theory. and content specialists with
some of the best practitioners in the educational television field
those responsible for the day-to-day programing needs of instruc-
tional television.

What seemed at first to be a strange alliance, considering that
the two groups were at opposite poles when the conference began,
grew to be a courtship in the months which have passed since the
Symposium. The learning theorists needed more firsthand contact
and exposure to television as a potentially valuable teaching-learn-
ing instrument; in turn, directors of instructional television needed
new insights into the structure of knowledge, the nature of inquiry,
and the ways in which learning takes place. Communication be-
tween the two did not really begin to develop until each had gone
1 October, 1964.
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home and had begun trying to relate to his own situation the ideas
of the other. One result has been that several Symposium partici-
pants have experimented during the past year witLi developing
program models which aim to apply the process of inquiry to in-
structional television.

So enthusiastic has been the reaction of the participants to the
long-range value of the Symposium in influencing the course of in-
structional television practice that the Association has decided to
make available in this booklet the papers presented at the Sympo-
sium, with the hope that this enthusiasm might be contagious and
become a means of encouraging others to experiment in this direc-
tion.

In the midst of preparation of this booklet, the editors learned
that two papers from another important conference were of im-
mediate relevance to inquiry and television and were also available
for publication. These were the presentations of Jerome S. Bruner
and Chester D. Babcock given at the Brandeis Conference on the
Economics of Educational Television.1 Because it appeared un-
likely that these two papers would be made available to a wide audi-
ence, it seemed important to the editors to obtain permission to
include them in this publication.

This booklet represents an effort to examine the implications of
inquiry to the design and structure of television programs as re-
sources for learning. While inquiry training has sparked a far-
reaching change in curriculum in many schools, bringing about a
new approach to the teaching of mathematics, biology, physics,
chemistry, and the humanities, it has made little if any noticeable
ingression into instructional television. The result all too often has
been that self-contained teaching packages have been designed for
dissemination via television that lack relationship to classroom
practice and need. If television is to become integral rather than
peripheral to instruction in the classrooms of America it must be-
come an exciter and motivator of learning rather than a tube
through which capsules of information are poured.

1The Economics of Educational Television, an unpublished report on the national
conference held at Brandeis University May 23-26, 1963 under the sponsorship of the
American Academy of Arts and Sciences, Brandeis University, and the United States
Office of Education. Edited and with commentary by Ralph Garry. August 1964. The
Morse Communication Research Center, Brandeis University.

8



This booklet is not intended to be a recipe book of how-to-do-it
techniques which will build inquiry into instructional television
programing; to attempt such would be to overlook or to miss en-
tirely the philosophical basis on which inquiry is predicated. Nor
are there any easy prescriptions or formulas which might be fol-
lowed to bring about "instant inquiry." Only as we grow in our
understanding of the ways in which children learn can we develop
the ability to create situations on television which cause children
to think and to develop concepts for themselves.

The editors have chosen to set this booklet up in inquiry form.
In Section One, the first part, or data box, contains the presenta-
tions or raw data materials from the Symposium. The second part,
or systems-structuring box, contains questions and discussion points
raised by questioners in an attempt to handle and come to grips
with the data. The third part, or application box, contains sug-
gestions pertinent to the implications of the data for instructional
television. In Section Two, other papers related to inquiry, but
from conferences other than the Symposium, have been included.
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"Whatever one sees becomes a
part of what he has already
learned, if there is a place to
put it in what he has previously
learned. If there is no such
place, then at that moment the
highest form of inquiry can occur,
because it is a moment in which
one can create for himself new
subsumers, new organizers."

Teaching and Learning as Inquiry
and the Contributions of

Television

JOSEPH J. SCHWAB

William Rainey Harper Professor
of Biology and Professor
of Education,
University of Chicago

EDUCATORS ARE IN A DANGEROUS POSITION. We are virtually Sur-
rounded by a tribe of cliches and slogans. These slick, simple,
chrome-plated slogansany slogansare dangerous to you, per-
sonally, as men of careers, and they are dangerous to education.

The danger stems from what a slogan is: a complex and highly
qualified idea which has been stripped of its complexities and
bereft of its qualifications. A slogan is like the victim of a mad
scientist in a horror movie: brains removed and replaced by a dime-
store toy computer.
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There are five major packets of these slogans: (1) learning by
discovery, (2) problem solving, (3) teaching and learning by in-
quirya monster of my own siring, (4) concept formation, and
(5) the process approach.

There appear to be only two things to do with slogans: recognize
them for what they are and reject them; or, fail to recognize them as
slogans and try to put them to work. If we take the first course
recognize them as slogans and reject themwhatever soundness
and promise they may have had for education before they were
"sloganeered" is lost; we miss the boat. If, on the other hand, we
fail to recognize them as slogans and climb on the bandwagon, we
face these consequences: we corrupt organized education; we give
it another black mark to be identified by the next generation of
critics; we give ourselves black marks as identifiable persons who
contributed to a stupidity or fraud.

However, there is a third way to deal with a sloganit is the only
way to neutralize the dangersand that is to give back to the slogan
its brains, to read back into it, its complexities and qualifications.

It is to this large task that I wish to make four token contribu-
tions: first, to trace part of the recent history of the ideas behind the
slogansdiscovery, inquiry, problem solving, process approach
and in this way clarify their meaning; second, to look briefly at the
scope and complexity of inquiry itself, not teaching and learning
as inquiry, but inquiry itself; third, to instance what is meant by
teaching and learning as inquiry; and, finally to suggest directions
which television might take to contribute to the realization of
teaching and learning as inquiry.

CLARIFYING THE MEANING OF THE SLOGANS
First, then, the history of the ideas behind the slogans. They

have their origin in four factors: (1) our view of the nature of
knowledge; (2) our view of the nature of the learning process it-
self; (3) our view of the nature of motivation for learning, and (4)
the current state of a perennial battle between two views of the
ends of education.

Our view of the nature of knowledge. Some forty years ago . . .

perhaps thirty.. . . perhaps twenty . . . scientific knowledge was sup-
posed to be a collection of separate and certain facts, each of them
discerned by patient and accurate inquiry. Inquiry was taken to

14
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mean merely looking, watching and recording. Our present view
must reject the notion of science as a collection of sure and cer-
tain facts and substitute for it the realization that a body of scien-
tific knowledge is a very complex organization, constructed to con-
fer order and meaning upon facts. Furthermore, we now have to
recognize that as the facts accumulate, there comes a time when
they cannot be fitted into existing structuresthe structures break;
they are modified; sometimes they even are thrown out and re-
placed--and so scientific knowledge changes.

The change in our conception of the learning process. Forty
years ago . . . or thirty.. . . or perhaps even five years ago . . . the
accepted view of learning, founded by Pavlov and publicized in
this country by Watson and Skinner, supposed that learning took
place through repetition, atomization, reward, and sometimes pun-
ishment. Furthermore, thanks mainly to Pavlov, it was supposed
that one learns one thing at a time. This view went through one
minor transformationone in which we "sluffed off" the notion
of reward and punishment and substituted the euphemism of re-
inforcementbut it amounted to much the same sort of thing.

Currently we have to face the fact that a very great deal of learn-
ing takes place not by mere repetition, not through being atom-
ized, and not by reward, punishment or reinforcement, but rather
by organization and subsumption of what is presented to us, under
organized conceptions which are the products of previous learning.

Whatever one sees becomes a part of what he has already learned,
if there is a place to put it in what he has previously learned. If
there is no such place, then at that moment the highest form of
inquiry can occur, because it is a moment in which one can create
for himself new subsumers, new organizers.

It follows that teaching must involve some realization of what
organizers and subsumers our students possess and what sorts of
new learning are afforded haven in them. It also requires that we
have some understanding of the possibility of misplacement (mis-

understanding) of new learning undtr the "wrong" subsumerin-
formation may be placed by some students under a subsumer where
it fits, but which is not the one intended. In such a case the informa-
tion may fail to be understood or may be misunderstood. In brief,
we may no longer atomize curriculum with the single lecture and
single proposition; what is presented must take its place relative

15
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to what has gone before and what may come later, if the teaching
and learning are to be good.

However, to avoid sloganeering ourselves, we should remember
that the older views were not wholly irrelevant to education. It is
still the case that repetition and reinforcement do strengthen sub-
sumers, organizers, and what is organized. However, we should keep
in mind that a given set of subsumers and organizers stultifies the
possibility of learning what is new. There is need for continued
strengthening throughout all education of the presentation of stub-
born and isolated facts which refuse to fit existing organizers and
subsumers in a person's head. Facts which refuse to fit provide pre-
cisely the irritants that prevent the closure of systems of concep-
tions (organizers) and keep alive the possibility of constructing new
subsumers and organizers.

Let us remember, too, that though learning may take place by
way of organizers and subsumers, this does not necessarily mean
that a vast body of subsumers should be mastered at an early age.
To form concepts from early experience is to form them of limited
experiencethe younger the person, the more infantile the experi-
ence and consequently the more infantile the organizer or sub-
sumer. Concepts need to be kept open, and many of them should
probably come quite late.

The nature of the motivation for learning. In talking about
learning, I have also talked about motivation, in part, but let us
discuss it in its own right. The views on motivation began with the
notions of pleasure and pain. They ran through the Skinnerian
notion of reinforcement, and currently consist of the refurbishing
of a very old notion: virtue is its own reward. I am using "virtue"
in its original and pristine sensethe virtues were, and in this
phrase remain, the names for realized potentialities.

What has been discovered, if one can call it "discovery" when it
has been known so long, is that the event, the experience, the con-
sciousness of engagement in actions which develop a potentiality
is in itself one of the most invigorating, moving experiences which
the child can have.

Self-realization, which is the heart of this matter of motivation,
is cheapened out of existence as a motive by frequent and easy
repetition. Concentrating upon self-realization carries with it the
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danger of running into the same kind of impossible, unreal self-
centeredness that arose from misuse of the notions of permissiveness
and readiness. Too, the notion of self-realization, taken by itself,
ignors a gTeat deal which we know about necessary and desirable
forms of dependency; it ignores the need for parental love and
approval; it ignores love and approval by peers, which is also po-
tent; it ignores what every one of us hasa whole collection of
security operations which require us to accumulate material tokens
of effectiveness.

There is a mass of uninvestigated individual differences among
men in what I shall call ego strength. Ego strength is of importance
here because participation in an inquiry is not only an occasion of
and an experience in ego growth, but also an occasion which re-
quires a measure of ego strength. Children vary in the amount of
ego strength they may have at a given time. How much of this
variation is due to culture and educational deprivation and how
much is due to genetic differences we do not know. However, it is
the case that some children can take the highest flights of inquiry
in stride and others are thrown into episodes of anxiety.

The current state of a perennial battle between two views of the
ends of education. The fourth source of current ideasthe present
state of the perennial battle between two views of educationwe
have virtually covered. The perennial battle has arisen out of a
false opposition: on the one hand, the notion that education is the
imparting of knowledge; on the other hand, that education is a
process of self-realization ("self" does not mean that one does it by
himself, but rather that what is realized is "one's self"). The fallacy
of this opposition lies in the fact that one vital aspect of self-
realization is the possession of a store of knowledgean accessible
store of knowledge.

We have gone a long way toward remarrying this divorce. We
are getting away from talking about "content versus process," or
"coverage versus self-realization." We know that if we are going
to provide occasions for inquiry aimed at self-realization, they
must be occasions in which the inquiry terminates in an addition
to one's usable knowledge. And on the other side, there is no such
thing as knowledge if all one has are factsone has to have the
reasoned facts.

17
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On the basis of the originating sources, we come to some notion
of what inquiry in the classroom means:

From our present conception of the nature of knowledge comes
this facet of inquiry: the conclusions of scientific disciplines are
either not understood or are misunderstood unless they are known
in terms of what and how they are made.

From our understanding of the learning process comes further
emphasis upon organizing conceptions which give knowledge its
form and shape.

From our view of motivation comes a further facet to the notion
of inquiry: the desirability, if not the necessity, of providing occa-
sion, stimulus and scope for contribution by the student to the
content he is to learn.

Finally, from an intelligent union of self-realization and knowl-
edge comes this facet: the value of minutes spent teaching is to be
measured not only by the number of problems and propositions
which can be parroted by the student in consequence, but also by
the fruitfulness of the occasion for ego growth. How can this be
measured? That is a problem for the future, but those of us who
get involved in inquiry can begin to make some rough estimates.

THE SCOPE AND COMPLEXITY OF INQUIRY ITSELF
I turn now to a suggestion of the complexity and scope of inquiry

per sethe original inquiries of the disciplines, of which class-
room inquiries should be imitations. I have so far refrained from
a definition of inquiry, because in this direction lies a return to a
slogan. However, I am tempted now to do what I have refrained
from doing:

Inquiry is a disciplined movement from a starting point
and by a pathway to an appropriate end.

The starting point, pathway and end are not always and every-
where the same, however. They are radically different in the hu-
manities as against the sciences, for example. Indeed, they cannot
readily be described as separable into a mere three or four classes,
but a rough grouping is helpful and I shall risk sloganeering by
listing five of the radically different groups of inquiries which can
take place.

18
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(1) There is inquiry characteristic of the sciences. This is in-
quiry whose aim is to understand and whose dual starting points
are a natural subject matter and a conception of it. A scientific
inquiry, therefore, is a process which moves from a particular sub-
ject matter and a particular conception of it to an understanding
of the subject matter. The process differs as the subject matter
differs and as the conception of it differs.

(2) There is a second chunk of inquiries which belong to dis-
ciplines which I shall call axiomatics. This group can be illustrated
simply and properly and in ordinary language by saying: Mathe-
matics is not a science; it has no subject matter; numbeis have no
existence; shapes have no existence; algebraic equations do not
inhere in any matterthey are not discovered in that way. Rather,
mathematics is the outcome of a process of exploiting a set of con-
ceptions by means of an agreed-upon set of rules. Mathematics and
many economic systems are of this sortthey are axiomatics, not
sciences.

(3) Third, there is humane analysis. The inquiry of the hu-
manities has as its outcome not understanding, as in the case of
science, but appreciation, which means not mere liking, but grasp-
ing and adding to. In this kind of inquiry, the starting points are
all the elements of which art objects are composed; in lyric poetry
they are imagery, music, the sound of words and letters and even
the look of them upon a page; in the case of the short story or drama
or novel, the starting points are diction, characters, action and plot.
The outcome is an appreciation of the artfulness with which these
multitudes of elements fit one another.

There are two patterns of inquiry radically different from all of
these, because the three groups just mentioned are in some sense
inquiries to a principle (beginning with scattered parts, they end
up in a formulation . . . a whole poem . . . a whole short story . . .

a whole theory or some usable fraction of it. The other patterns
are inquiries from a principle, and there are two of them:

(4) Call one of them engineeringthis is the wide range of
application of principles. To take just one example from this vast
inquiry group, we know that bodies fall at a constant acceleration;

19
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what would be the terminal velocity of a particular falling body
at a particular point? Finding the answer involves inquiry which
identifies and applies various engineering principles.

(5) The fifth patternthe inquiry most vastly ignored by the
schoolsis the group called prudence. (Webster: cautious practi-
cal wisdom; good judgment; discretion.) This is an indispensable
kind of inquiry for applying a moral principle or a value to a
particular situation.

TEACHING AND LEARNING AS INQUIRY AND THE
CONTRIBUTIONS OF TELEVISION

What can television do by way of transferring teaching and
learning from inquiry?

First, what can we do generally in the classroom? We can dis-
tinguish three classes of teaching and learning experience:

(1) The easiest for the teacher, but not without its usefulness,
I shall call simply "received" patterns of inquiry. If one examines
the ordinary textbook or, I suspect, the ordinary TV presentation,
one finds that it consists entirely of a rhetoric of conclusions. That
is, its every sentence is a declarative sentence. It says, "This is x
and that is y and x is y over 2, and if you put this together you get
that, and there are sixteen classes of so and so, and such and such
is 33.4, et cetera." That is a rhetoric of conclusions.

In contrast, there is a pattern I shall call narrative of inquiry.
Narrative of inquiry replaces the "facts" presented by a rhetoric
of conclusions with reasoned facts. It is the style of discourse in
which one says, "Given this conception, this problem arose, and
so-and-so found these data when he did this experiment and as a
result he concluded thus and so. However, B came along and saw
that by doing this experiment, so-and-so had also inadvertently
done something else, so B did a second experiment and got differ-
ent data and revised the original conclusions of so-and-so by so
much. Then C made a totally new attack upon the problem; with
a new conception, he did a quite different experiment . . ." That is
narrative of inquiry; it exemplifies the merely receptive pattern
upon which a teaching-learning experience is based, but at least
the students are receiving the reasoning along with the facts.

20
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The "received" pattern of inquiry is easy for TV as far as the
medium is concerned, but in another sense it is difficult insofar as
resources are concerned. The specialist who can write the TV
script is unlikely to be the same specialist who can produce the
narrative of inquiry.

(2) The second kind of teaching and learning experience I call
"participative." The participative kind is best illustrated, I think,
by imagining a dialogue. Here is the evoker, the educer, the
teacher, and here are the children. The educer, the evoker, says,
"Take a look at this, and let's see what we make of it." There are
two or three alert, free youngsters with enough ego strength not to
care about being wrong, and they start talking about it. If the
teacher is good, he does not say to the student, "You are wrong"; or
"You are right." Instead, he honors the contributions that are made
even if they are mistaken, by helping the giver see what he has left
out by way of the data, what unwarranted assumptions he has
made, or what he has not taken account of. So honoring, he treats
him like a manand every man can be mistaken.

The difference between the "participative" and the "received"
forms of inquiry should not be merely that the participative is
more dramatic than the other. If that should be all the difference,
the one will perhaps be more fun, but it will still fall into the
classification of the received pattern. In the case of a TV program
using the above situation, the student viewers may participate by
anticipating what the dialoguers will say; they may become upset
when the dialoguers say something that they can see is wrong; they
may itch to get out of their seats, and they may yell at the TV screen.

(3) The third pattern of teaching and learning by inquiry I
shall call "active." This kind of experience consists of posing ques-
tions or situations which move the student to speculation, to inter-
pretation, to hopeful ways of testing speculationsin short, which
move him to follow through the pattern of inquiry appropriate to
that subject matter and that principle, terminating in a reasonably
good facsimile of the product of the original inquiry.

I have distinguished three classes of inquiry situationsthe re-
ceived, the participative and the active. They are arranged in order
of their decreasing role in television; that same order is the order
of increasing importance of their potential contribution in tele-
vision.
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The received form of teaching and learning experience in which
one presents a narrative of inquiry is relatively easy in television
in terms of our past technical habits. In the participative and the
active patterns of teaching and learning by inquiry, there is less
that TV will do, but it becomes more important. There are not
many classroom teachers who have the freedom and the confidence
and sufficient basic content grasp of their materials to risk the open-
ended situation which depends upon what the students dp next
the typical classroom teacher cannot do it. This is the really crucial
way in which TV can contribute.

"NW
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"Missing in most classrooms
is availability of raw
data and the freedom to use
such data to build theories.
In a word,in most classrooms
we are not giving the child
a chance to inquire."

The Pattern of Inquiry

J. RICHARD SUCHMAN
Officer in Charge,
Division of Elementary and
Secondary Research and
Acting Officer in Charge, Division of
Higher Education Research, U.S. Office of Diucation

THE PATTERN OF INQUIRY, in terms of what takes place in the class-
room, follows this kind of a framework:

1(2) 1(5)
(1) (4) (7)DATA SYSTEM

1(3) 4(6)

4(8)

'APPLICATION
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DATA

First we have the "data" box; by data, I mean informational
intakes, specifics. What takes place in a classroom with respect to
data? What can happen, what are the possibilities?
Arr )w (1) The child can take in something directly. He can, let us
say, see a turtle or a goldfish in a bowl: he can perceive something
dirtctly and thereby take in data.
Arrow (2) The teacher can verbally feed data to the childtell
him about something.
Arrow (3) The child can report data that he has received or has
retrieved from storage.

SYSTEMS

Let us move over another step in the framework of inquiry to
the "system" box. Data do not exist for their own sake necessarily
things can be done with them.

We ask the child to take in data and do something with them,
and so we come to systims or structures, ideational patterns, ways of
handling data:
Arrow (4) The teacher can ask the child to try his hand at building
a system for himself, based upon data taken in.
Arrow (5) The teacher can direct the construction of a system
through didactic expository methods. Through the manipulation
of data and symbols, the teacher can engineer conceptual growth.
Arrow (6) The teacher can ask the child to report the systems he
has, whether the child built them autonomously or with the
teacher's help.

As an example of the three different kinds of operation that
can take place with data in the classroom, suppose the teacher has
a tank of goldfish. He can ask the child, "What is in the tank?"
The teacher lets the child look and the child can take in data by
seeing what is in the tank. Suppose the teacher says, "How many
fish are in the tank?" When the child responds, he is reporting
data. Suppose the teacher says, "What color are they?" and the
child replies, "Gold and black"; if the teacher then says, "There
are green fish, too," he is feeding data verbally to the child.

Now, suppose the teacher says to the child, "Look in the tank
and think of what is in there; what can you say about goldfish?"
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A child says, "There are at least two kinds of goldfishgold and
black." The child is beginning to construct a system; he is making
a general statement about goldfish, based upon data that he has
taken in. He could make a more sophisticated statementhe could
say that goldfish swim with a kind of swishing motion, for in-
stance; the child is observing concrete, specific instances and from
these he is beginning to construct a general statementthat is the
process of using data to build a system.

To go to a more complex example, let us suppose that the
teacher says, "What can you say about goldfish?" The child re-
sponds, "All goldfish are less than two inches long." The child
is basing his statement upon the fact that none of the goldfish in
the tank is longer than this; the teacher knows from his own ex-
perience that this is a premature conclusion, but he lets the child,
at one stage of the game, at least, use his own data and build sys-
tems for himself. The teacher can later show the child that it is
unreasonable to assume that the only data available are those
present, and that therefore no conclusions can grow out of these
that is a matter for later discussion. Unless the child is given a
chance to form his own systems, he will never learn the logic
involved.

APPLICATION

The final picture in the sketch is the "application" boxsys-
tems can be used (Arrow 7).

Application of systems is essentially the kind of thing we have
done in mathematics for so long. Axioms can be taught as a system
of rules, and the child in the old math was taught how to apply
these axioms so that if he knew what to do, knew the rules to follow
in addition, multiplication, division and subtraction, he came out
with the correct answer. In the old math we did not give the child
data and have him try to build a system; in the new math, this is
one of the innovationswe start with the data and have the child
get involved in system building, rather than give the child sys-
tems and have him get involved in applying them.

To complete the picture, the teacher can also verbally feed in
applications (Arrow 8) such as "how to do" something; or the
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child can verbally present his application (Arrow 9)what he
could do under the circumstances to apply a systemor the child
could make the actual decision and take action (Arrow 10).

THE HEART OF INQUIRY

As we analyze teachers and teaching situations within this frame-
work, we find a tremendous emphasis upon the intake, storage
and retrieval of systems. The teacher gets the child to take in gen-
eralizations directly from lectures and textbooks, through tele-
vision programs, motion pictures, and other media. The child is
asked at some later time to retrieve the systems that he has pre-
sumably been storing as a result of the intake.

We find teachers spending a great deal of time trying to build
systems with words and then getting the child to regurgitate these
systems with the same words, often not really understanding either
the origin or application of the systems.

We find teachers feeding the systems to the children and then
asking them to apply them in some practical situation, either
through decision making in real situations or through verbalized
hypothetical applications.

Rarely are children given the opportunity either to build or test
a system. Missing in most classrooms is availability of raw data
and the freedom to use such data to build theoties. In a word, in
most classrooms we are not giving the child a chance to inquire.

In inquiry, we start with what is concre e and problematical,
and if we cannot fit this into what we already understand, we try
to build new systems through the process of gathering additional
data and combining ittaking the models we already have and
bringing them to bear on the additional data.

Inquiry is a cyclical thing, if we let it happen. We show the
child something strange, new and puzzling; he brings to bear the
systems or models he thinks are relevant. He is not bankrupt to
start withhe has a store of conceptual models that he has been
building up throughout his lifetime. He may not have an adequate
model to account for a given discrepant event, but he may have
many models which have relevance to him for this event. He may
have models which, if they were combined appropriately, could
add up to a fairly meaningful explanation of the event.

26



data data data data data data data

The child starts out without knowing which models are rele-
vant or how to put them together. He does not know which ones
will work and which will not. This, then, is a matter of trying out
little pieces of ideas and gathering data to test these ideasreject-
ing some, keeping others, rearranging themuntil he has built a
large complex model that enables him to make an accurate pre-
diction or to explain the strange and new and puzzling event in a
way that is satisfying to him.

CONDITIONS NECESSARY FOR INQUIRY

How do we create the environmental conditions by which the
process of inquiry can be facilitatedin other words, how do we
create the conditions for inquiry in the classroom?

Three conditions seem to be essential for the process of inquiry
to take place:

(1) There must be some kind of focus. Merely saying to the
child, "Think about it," does not provide focus. The child must
be drawn into a recognition of his own perceived discrepancy.

For example, one might say, "Look at this and watch what
happens," and then show the child something which he could not
have predicted and has no way to explainsomething that is gen-
erally puzzling. Then, if we say, "How can you account for such a
thing? . . . Can you think of any kind of a theory that would make
this a sensible event?"we then have given a focus. We have con-
fronted the child with a discrepant event. He perceives something
for which he has no direct corresponding conceptional model; there
is a gap.

When a child is confronted with this kind of a gap there is a
motivation to close it. He does not passively perceive things for
which he has no appropriate conceptional model; he likes to feel
that his cognitive map of his world corresponds to reality. There-
fore, when he is confronted with a portion of reality for which he
does not have the appropriate map, or when the map that he has
actually leads him to predict erroneously, he is disturbedand
often disturbed enough to inquire.

(2) Some kind of focus is necessary, and it is helpful to have
an event that is discrepant, but that is not enough to facilitate in-
quiry. Actually, if that were all there were to it, television as it
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exists today could be used as a way of presenting discrepant events
to mass audiences and stimulating inquiry in every home and
classroom. A second condition necessary for inquiry is freedom.

Freedom is probably the most important condition of all. With-
out freedom there can be no inquiry. When a child is being led
step by step down any particular learning path, that, by definition,
is a limitation of his freedom. For inquiry, the child has to have
the opportunity, the autonomy, to make choices as to what data he
gets next and what ideas he pulls out of storage to try out on the
data he takes in.

There are two elements involved in freedom. Call one external.
We say to the child that he is free to ask whatever questions he
wants, to gather whatever data he wants, to move in whatever
direction seems to him to be appropriate. In other words, no pro-
gram is going to lead himhe must write his own. When we create
these conditions, the child does not necessarily respond with com-
plete autonomy. He may be too dependent on somebody to take
the lead.

Too much freedom all at once can be hard to handle, so the
second aspect of freedom has to emerge in time. Call this auton-
omythe willingness and ability to utilize freedom, and to use it
in the pursuit of a goal.

So the one element involved in freedom is the external, the free-
dom granted by environment; the other element is the autonomy,
the accepted and utilized freedom. Both elements should be con-
sidered; but the second one develops over a period of time. The
child has t,) have great opportunities to inquire freely before he
really accepts the fact that he is free to inquire, that he does not
have to conform to anybody's expectation.

Hampering the growth of autonomy is the concept of "right"
and "wrong" and the expectation that reward comes from being
"right." Teachers often put the whole dialogue of education
within this context. (The conclusionsthe rhetoric of conclu-
sions--are there to start with, and if the child has the right con-
clusions he gets ct eward; if he has the wrong conclusionsthe
conclusions the teacher does not approvehe gets no reward.)
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Actually, it is epistemologically weak to speak of a "right" ex-
planation or theory; there are hierarchies of theories and explana-
tions which have increasing degrees of power. A powerful theory
can be used to predict, control and explain in a way that is mean-
ingful and useful. The power of a theory can be measured by the
percentage of accurate predictions and controlled outcomes. When
a theory is used in an explanation, the measure of its power is

another matter. If the explanation seems to be meaningful and
seems to make sense, and if it seems congruent or at least com-
patible with other theories, one retains the theory until he finds
new data that upset his faith in that theory. If a theory does not
have the power just described, it can be rejected as weak or in-
valid. This concept can be made much more meaningful to chil-
dren than the very arbitrary notion of "right" or "wrong."

(3) The third condition for inquiry is a responsive environment.
In a responsive environment, if a person needs information or has
an idea, and he reaches out for specific information or for response
to his idea, he can get it. In inquiry, the child decides what oper-
ations will be performed; he uses the operations to make the
environment respond to him. He cannot inquire except through
gathering data. If he does not have an environment from which
he can obtain the data that he wants, when he wants it, and in the
sequence in which he wants it, there can be no inquiry.

TELEVISION IN AN INQUIRY-CENTERED
C URRIC UL UM

Where can the television medium come into the pattern of
inquiry in the classroom?

The necessary conditions for inquiry can be provided only in
part by television; the major contribution this medium can make
is in providing the focus. I do not see where TV by itself can give
the child freedom to inquiretelevision does not set the classroom
climate; nor do I see where TV can provide a responsive environ-
ment.

Television can serve the needs of inquiry and teaching if it can
be made flexible enough to bring data into the classroom at the
instant they are needed and wanted. An inquiry-centered curricu-
lum is not an unreasonable thing, and there is an important role
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for television in such a curriculum, but such a curriculum would
demand tremendous changes in the organization and use of TV
facilities and programing.

We borrowed from commercial television certain ideas about
what constitutes a program, and we have not shaken free from these
concepts. We have to throw away these shackles and start with an
open mind. Television should be a tool in the hands of the teacher;
he must be free to select from the widest possible range of offer-
ings. Classroom programing should allow the teacher to pull from
the TV fare the things that fit into the kind of teaching he wants
to do.

The key person in any classroom inquiry situation has to be an
individual who can create the necessary conditions at all times.
There must be someone on hand who can sense what needs to be
done in terms of where the children are and what kinds of goals
there are, and take care of decisions that have to be made on the
spot. There has to be someone in the classroom who can sense
what questions should be raised next, what kinds of data should be
thrown into the picture, and where things should be shifted to
make possible further learning situations. This must be a person
who is there on the spot to diagnose individual and group require-
ments and progress in light of educational goals. Only the classr oom
teacher can perform this function.

Any system that fails to put the classroom teacher in a diagnostic,
responsive role cannot generate inquiry and will hardly promote
any worthwhile learning; there is no teacher-proof learning system.
Children differ, classrooms differ, group characteristics differ; every
child is unique. The teacher must be there to make room for in-
dividual differences and to create a learning climate that is differ-
entially responsive to differing individual requirements and chang-
ing group requirements.

Television can trigger inquiry, but it cannot provide all the
conditions needed to sustain the process.
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postholing . . . we probe deeply
and exploit certain areas
entirely, so that we will have
a study in depth, the impact
of which will last for a longer
period of time."

Visual Inquiry

QUENTIN BROWN

Prodtzcer, Social Studies
Curriculum Films, Educational
Services, Inc., Watertown, Mass.

IT SEEMS TO ME THAT INQUIRY, from the time we started talking
about it at this conference, turns out to be something verbal; we
have assumed that there is a "grammar of inquiry." I am a little

surprised that television people can be hoodwinked into talking
about inquiry as verbal. Inquiry can be visual.

There is a legitimate kind of inquiry where we inquire visually
into the broad context in which conclusions are arrived at not by
some shop-logic grammar, but by a broad enough view that things

themselves are self-explanatory. This appears to me to be the very
basic type of inquiry that television is adequately suited for.

Educational Services, Inc., is only on the threshold of making
films for social studies, but we are standing on that threshold with
a lot of convictions about what we should be doing in this field
and how we should be going about it.

An aspect of our social studies curriculum is the postholing idea.
This means essentially that we probe deeply and exploit certain

areas entirely, so that we will have a study in depth, the impact
of which will last for a longer period of time. The ESI social studies
curriculum is planned so that the students see major segments of
film every three to four weeks and use these as raw data, with sup-
plementary smaller loops as raw material, for discussion. Initially
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we know that appreciation by the students is going to be super-
ficial. But as they see one unit after another, there may come
through to them an idea that there are certain things which are
always going on; certain general ideas may come through. There
are ideas below the surface which we hope they will gradually pick
up. It is not to be hoped that all these will become verbalized in
any way at the beginning, but as the year progresses we hope these
common denominators will begin to come through.

ES I has set up a national committeethe Social Studies Cur-
riculum Committee. What impact their recommendations will
have upon the curriculum of the nation's schools is not obvious
at this point, but a new social studies sequence is emerging as a
result of this study group. In ESI's social studies films, we believe
firmly that it is important to have inquiry built in, but we do not
begin with a method. We begin with a subjectan area of subject
matter; with the scholars that direct our work, we try to keep it as
rich a representation as we can.

Educational Services recognizes a problem which has come up
also in this meeting: How do you reach elementary school teachers
all across the country? You cannot go to them personally; it is
just impossible; there is not the time. So how do you get to them,
give them a feeling for what the new ideas are, and present to them
the new methods of working with children? To this end, we believe
that film has a considerable part to play.

For instance, the inquiry pattern is strange to many elementary
school teachers, and it is felt worthwhile to get it onto film. The
technique of using one of these filmed units in teacher-training
is to give teachers an idea of what inquiry can do and how teachers
can draw out of students the things which are importanthow to
get this kind of activity going.

Another aspect of the use of educational film is that it can take
students into an honest facsimile of an experience which they are
not likely to have otherwise, or which they cannot get in any other
way, and take them in with a sufficient sense of reality that they
are totally convinced that what they have seen is, indeed, the case.
Some of the film footage for ESI's elementary science program takes
off from the laboratory work which the children are doing, to let
them see more clearly something which they had begun to see on
their desk tops or on their lab tables.
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One of the programs that we have afoot is the production of films
for fluid mechanics, college level. Fluid mechanics happens to be
a field where at the moment almost all of the teaching is done on
the blackboard with mathematical formulas, yet it is also a field in
which much that the student learns is, indeed, visible in some way
under special circumstances. These special circumstances are very
difficult to create, even in college laboratories, so we are simply pro-
viding with film the tool by which the student can have an intuitive
feeling for what goes on, in addition to understanding the mathe-
matical model on the blackboard.

Sometimes the business of getting students from one plateau of
understanding to another in a discipline is fairly easy and follows
a fairly steady line of progression, up to a point. Then the class
gets to a knotty problem which everybody is uneasy about that
they skip around and avoid. This is where turning to someone who
can make the statement, who can make the bridgebringing this
person into the classroom in some formis a tremendously worth-
while thing: this is another use for film.

People actually working in the disciplines can be put before the
students by use of film, and we have felt that this is a useful thing
to do.

Film can do a terrific job of putting source material in front of
the students; this is something which has become increasingly clear
as we move into social studies. Our social studies films are designed
not to tell the viewer something, but rather to present data that
can be presented best on film. Some of the films will have the
function of conveying, in as inductive a manner as possible, the
concepts and generalizations around which contemporary social
science is organized. Much will be left for students to piece to-
gether and'figure out for themselves.

Most, if not all, of the comments made here on visual inquiry in
film have equal validity for instructional television.
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". . . video-taped lessons,

that are 'guaranteed' to
teach what they have been
designed to teach."

Empirically Validated
Instructional Television

P. KENNETH KOMOSKI
Associate Executive Officer,
Institute of Educational Technology,
Teachers College,
Columbia University

THE INSTITUTE OF EDUCATIONAL TECHNOLOGY has undertaken a proj-
ect to investigate how the television medium can be more thor-
oughly exploited by using instructional techniques borrowed from
programed instruction. The project is sponsored by the Media
Branch of the USOE and is being carried out with the cooperation
of WETA-TV, Washington, D.C.1

The program is concerned with creating what the Institute calls
"empirically validated instructional television." We are trying to
create six video-taped lessons that are "guaranteed" to teach what
they have been designed to teach. We are hoping to do this by
constantly revising our instruction until most students (the lessons
are designed for use with 6th grade classes) can readily achieve
criterion performance on a post test.

1 This project will be completed in June, 1966. A full written and filmed report will
be available from the Institute soon thereafter.
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The three critical terms which we use to describe these lessons
instructional, validated and empiricallymay be defined as fol-
lows:

The term instruction we consider to be the process of bringing
about predictable changes in behavior; within the range of this
project we are concerned with television as a direct instructional
technique. By validation, we mean the process of establishing the
extent to which specific behavioral changes occur in the learners
as a result of the instruction we have designed. We use the word
empirically because we believe we can best bring about predictable
changes in the behavior of the learner if we develop a sequence of
instruction and then encourage learners to interact with this se-
quence of instruction by requiring them to make overt responses
to specific questions put to them during each lesson.

On the basis of the responses made by the learners, we revise,
revise, and again revise the instruction until we are able to estab-
lish empirically that learners, in fact, perform in a way we "pre-
dicted" they would. In so doing, we believe we are introducing to
television programing one of the most important techniques
of programed instructionthe shaping of each step of the in-
struction by the learners we are trying to teach. In doing this, we
begin by creating a behaviorly stated set of objectives and trans-
lating them into a criterion test which is used to measure our suc-
cess.

Before a lesson is tried out on students, we also ascertain whether
they already know what is contained in the instruction. After deter-
mining that the students know enough to get into the lesson, but
not what we hope to teach them, we have them go through the video-
taped lesson. We then test them again to see whether, in fact, we
have achieved what we set out to achieve.

The subject matter we are working with in this television project
is an introduction to human geography for sixth grade students.
The program, however, is not a curriculum project, but a demon-
stration of how to develop empirically validated television lessons.
Our hope is that the techniques we are working with may be ap-
plied to a wide variety of subject matters at all grade levels.

One of the most important aims of this project is to document
our experience in such a way that others may benefit from it and
readily test the techniques we are developing. In our opinion, the
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production manual which we hope to develop may well be a more
important outcome than the six video-taped lessons in human ge-
ography that will be created.

So far, we have not had a teacher present on the screen. Rather,
we have used films, slides, and many still and animated drawings.
One of the project team has come up with an imaginative low-cost
animation technique which will also, we hope, be an important
outcome of this project. Because of our commitment to use TV's
great and often unexploited potential as an audiovisual medium,
the "teacher's" voice is heard behind these basically visual presenta-
tions. As one of the sixth graders put it: "When the teacher talks
we are not looking at himwe are looking at what we're supposed
to be learning."

Another important aspect of this project is the fact that the
method of instruction we are developing is emerging from a fruit-
ful interaction between a subject-matter expert, programers con-
cerned with the instructional process, visualists, animators, and
television technicians.

Our approach tL the analysis of our subject matter has been to
identify and analyze certain important concepts that the human
geographer uses to organize his data. We are also integrating into
our lessons procedures that geographers follow in organizing data.
Some of these are quite straightforward, and therefore we believe
that they can be taught efficiently in a more or less linear programed
fashion. We are not, that is, primarily concerned with teaching
through inquiry. However, we do teach almost entirely in a ques-
tioning, or interrogative, mode. Some of the behavior the human
geographer engages in may indeed be characterized as inquiry.
When this is the case, we are hard put to make the television me-
dium and our programing techniques bend to these purposes. How-
ever, we think we are gaining some insight as to how to do this.

It is difficult to outline what attempts might be made to teach on
television by using the method of inquiry. For the present we are
concerned more with establishing a basic understanding of im-
portant concepts which, to our vvay of thinking, underlie any in-
telligent inquir1 into problems of human geography. A human
geographer does have conceptual frameworks he uses and pro-
cedures he follows as he organizes data and forms hypotheses.
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In a sense, then, we are saying that inquiry may be more fruit-
ful if students have mastered a basic understanding of the funda-
mental concepts within a particular discipline. I think that the
kind of work we have been doing on this project will enable us
and others to teach the underlying concepts of various disciplines
well enough for children to begin using them with confidence at
a very early age. I think, further, that there will be certain pro-
cedures we shall be able to teach well which will prepare students
for dealing with data in the way in which an inquiring scientist
does. But, in order to do this well, we shall probably have to sup-
plement the linear approach with new forms developed especially
for television and other group-paced media which will enable stu-
dents to deal with unstructured situations into which they can
successfully inquireby using the concepts they have mastered
via the more programed lessons.

We have, in fact, been led to suspect that teaching the concepts
through which data may be organized may in the long run lead to
more productive inquiry than could be accomplished without mas-
tery of the concepts. Inquiry is, after all, a set of behavioral pat-
terns, and if we recognize it as such and can analyze these particu-
lar behaviors and their relationship to other behavior, we should
be able to teach inquiry as efficiently and effectively as we teach
other behaviors. The trick is in analyzing what we mean by "in-
quiry."

Thus far, our project has been concerned with the easier task of
teaching such concepts as "population," "environment," "technol-
ogy," and "social organization." Our job is to teach these and to
establish empirically that we have taught them well. If we succeed,
it will be first of all because we have done well at analyzing these
concepts and have then intelligently used what we know about both
programed instruction and television to implement the mastery
of these concepts by sixth graders.

Having silcceeded at this, it would indeed be a challenge to find
a way to help youngsters use these concepts better by training them
to inquire into and solve various "problems" in human geography.
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Is inquiry a
process or
a product?

Inquiry is a process by which individuals move from the concrete
to the formulation of the abstract.

Both process and content are important in the function of the
school, but we have neglected process.

One of the biggest problems we face in education is to decide to
what degree we can let go of our insistence on specific concepts of a
curriculum for the sake of developing the ability to think.

My concern is that the child learn what inquiry is all about
that he get the kind of attitudes and self confidence necessary to
take data and build and test theories.

J. Richard Suchman
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Why TV for
the narrative
inquiry?

The number of people who can do the job of constructing a narra-
tive inquiry intelligently and responsibly, in their respective fields,
is few. The typical teacher cannot do it. Consequently, the school
system which has the resources and the location to get the people to
do this job on tape for television is supplying the classroom with
what it cannot otherwise get.

Joseph J. Schwab
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What has
happened
to the
textbook?

Nothing has happened to the textbook. Simply because we bring in
a new approach does not mean that everything that has been done
in the past will be thrown out.

Make the things that television can bring into the classroom
information and scholars of the areamore germaine by bringing
them in at the instant they are needed and wanted.

The teacher becomes an organizer of intellectual resources
one who facilitates inquiry in the sense that he helps the child
find the things that he needs in the course of inquiry.

J. Richard Suchman
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Is the old rule of
starting with the
familiar and working
toward the unknown
outmoded completely?

We do not start with; we start from. Let us distinguish between
diffusion, confusion and the puzzle. To confuse is pretty bad; to
puzzle is indispensable.

I would rather see the television medium used to show the child
things he has not seen beforethings that will really make him sit
up and take notice.

Joseph J. Schwab
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When dialogue is
transferred by
television into the
classroom, how does
participative inquiry
take place?

The dialogue taped for television becomes participative in the
classroom when it evokes a kind of sub-vocal replacement of the
students on the screen by the students who are watching.

The stage must be set by the teacher in the classroom, using data
materials, supplementing with TV, then following up the TV
presentation by a continuation in the classroom.

Joseph J. Schwab
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Flow can teachers
be encouraged to
take over the use
of the television
medium?

We encourage teachers to take over the medium by programing
so that they can make flexible use of TV. The only way for us to
approach the application of TV in a classroom is to start with an
open mind. I react to sticking rigidly to a formatto a beginning,
middle and end type program. We might dispense with audio for
awhile, or turn off the transmission for ten minutes . . . get the
children involved, and at the same time give the teacher enough
background that he can take the initiative and make the best use
of the discussion time.

J. Richard Suchman
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What about in-service
use of television for
teaching inquiry itself?

Starting with the teacher is a very good place. I can see no reason
why television cannot be used in education to share among teachers
new techniques and approaches, much as other professions are pres-
ently making use of television for this purpose.

Teachers respond readily to a concrete demonstration of ways of
working in a classroom. But a demonstration is not enough; it has
to be followed by a discussion; this in turn has to be followed by
opportunities for the teachers to try the technique themselves, un-
der supervision.
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DISCUSSION /
I have noticed that TV tends to go in one direction and the cur-

riculum in the other. We need to find ways to build bridges from
one to another. It is really no wonder that many curriculum people
take a dim view of instructional televisionwe have never ade-
quately demonstrated to them the possibilities . . . the ways of using
the medium. We need to help open up new fields in the use of in-
structional television.

Best results will come from interaction of curriculum people
with television people. I believe we should involve ourselves as
curriculum stimulators when necessary, as curriculum coordinators
when possible.

We need to develop a new perspective, a fresh approach. Too
often on television the inquiry is that of the teacher and not of the
youngsters. We need to learn the importance of children doing the
inquiring. We need to have less teacher on the screen and better
use of the visual as an instrument.

The stimulus for me has been, "Go back and see just how much
inquiry there is in our programs and what can be done about it."
However, it is dangerous if we go home feeling that inquiry is a
brand new idea and has never been done before.

Another gap that we need to bridge is in communication be-
tween the television studio and the classroom teacher. We need to
learn from the teacher what to put in our manuals.

This group could serve as catalysts . . . agents . . . investigators . . .

coordinators . . . to see that inquiry is given honest, serious study,
while we remain in our basic roles of service and implementation
of the school's programs and purposes.

MM.
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SUMMARY /
JOSEPH J. SCHWAB

The narrative inquiry, in the receptive pattern, lends itself well to
the presentation on television of persons better equipped than the
typical teacher in their respective fields.

The participative pattern of inquiry has importance for tele-
vision in that a dialogue on the screen can evoke in the classroom
viewers a sub-vocal participation, to be followed by verbal par-
ticipation in the classroom.

For the active pattern of inquiry, many provocative situations
may be transferred to the student by television; these situations
might otherwise be too inaccessible, too large, or too expensive to
import into the classroom.

SUMMARY /
J. RICHARD SUCHMAN

Television must be made flexible, at the expense of traditional
programing on open circuit T V, if it is to bring into the clPssroom
the information and scholars that are needed, at the moment they
are needed, in the course of inquiry.

The necessary conditions for inquiry can be provided only in
part by TV, and the major part is the focus. One approach might
be to dispense with audio or to turn off the transmission so that
inquiry ( an take place after data has been brought into the class-
room by television.

Television has value for in-service use to share among teachers
actual demonstrations of new techniques and new approaches.
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SUMMARY /
QUENTIN BROWN

Inquiry can be visual as well as verbal, and visual applications
appear to be the basic type of inquiry for wnich television is
adequately suited.

Educational film, which is readily transferrable by television
to classrooms, can take students into an honest facsimile of an
experience which they are not likely to have otherwise, with a
sufficient sense of reality that the students are totally convinced
that what they have seen is indeed the case.

Educational film lso has a considerable part to play in helping
to give teachers a feeling for r m ideas and in presenting to them
new methods of working with children. The inquiry pattern is
strange to many teachers, and filmed units have been produced to
give teachers an idea of what inquiry is and demonstrate how to get
this kind of activity going in the classroom.

SUMMARY /
P. KENNETH KOMOSKI

In using television as a medium in the field of programed instruc-
tion, it is possible to empirically validate the instructionpredict
and guarantee that students will in fact learn what is taught.

To date, in the program reported, inquiry has entered in not
specifically as something taught, but rather as something prepared
for by developing a basic understanding of the fundamental con-
cepts within a subject.

It is theorized that inquiry as a particular behavior could be
taught efficiently through television by programed instruction, and
that the teaching of inquiry could be empirically validated.
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Imaginative Uses of
Educational Television'

JEROME S. BRUNER

Professor of Psychology
Director, Center for Cognitive Studies
Harvard University
Cambridge, Massachusetts

ONE OF THE THINGS THAT IS QUITE CLEAR ABOUT LEARNING in a school

setting is that unless it opens up a fairly large range of alternatives
it becomes constricted. The main objective in teaching is to give
the learner a picture of the range of alternative points of view or
ways of dealing with a problem. One feature of the Physical Science
Study Committee's course for high school students is precisely that.
It leads the student to a sense of alternative explanations, as in
dealing with the properties of light, whether a particle theory or
a wave theory. The students end with a justified feeling of un-
settledness. Here telexision is in an extraordinary position. It is
not limited to a single teacher, a single theory, nor a single formula.
Yet television has squandered this excellence in randomness by
substituting variety for alternatives, variety in a riot of different
kinds of programs and infinite subjects. But at what depth have

1 Presentation at the Brandeis Conference on the Economics of Educational Tele-
vision, May, 1963.



the different alternatives on any particular issue been even con-
sidered, much less exhausted?

A second feature of learning and teaching is that you wish not
so much to get something into the learner, but to get something
out of him. The learner must be tempted to explore and manipu-
latemust be saved from being bench-bound. But television is
often more a spectacle than a tempter to intellectual action. We
tempt action, for example, by using such inventions as the labora-
tory, the discussion, the confrontationalmost anything that will
get the learner moving. Television tends to freeze the student
before a screen. One solution to overcome this and stimulate ex-
ploration might be to give the viewer time to respond. Perhaps
silence, enabling the learner to gather his wits and question the
speaker's, may very well be a necessary condition for turning tele-
vision into an educational medium.

Further, the object in teaching is not to force a gob bf material
into somebody's head, but rather to get that minimum amount
that functions to regenerate the rest. It is hopeless to expect a per-
son to long retain a lot of unconnected information. We fight this
human weakness by reducing information to a minimum set of
propositions that can be used to reconstruct the rest in detail
later. An example is science, in which compactness is the ideal.
The expression S = 1/2 gd2 can regenerate all you need to know
about the gravitational field here or wherever your spaceship may
land. So, too, Acton's "Power doth corrupt and absolute power
corrupts absolutely." It cannot reconstruct the Medicis, but it
might make it possible to imagine them or even to invent them.

In all condensation, selectivity is essential. But selection is dan-
gerous, not only in leading to risky follies, but in offending com-
mon belief. We accept the formulas of physics or chemistry, but
in sociology it is not so easy to convince the purveyors of endless,
fascinating detail. Imposing simple generative structures of knowl-
edge on a field like sociology involves "bias." But it is inevitable
bias. The solution is to present the alternative biases in the hope
that at least we have converted the sponge into something more
selectively attentive. Givcn its status as a non-controversial media,
the question is whether television is capable of the degree of skillful
bias and selectivity to do this structuring well. Of necessity, this
will demand sequential programs rather than autonomous indi-
vidual programs, especially if we are to explore deeply the question
of the range of alternatives within one field.
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Good teaching encourages discovery on one's own. Research
over the last decade indicates that knowledge discovered by the
learner tends to be related better to other things, can be better ma-
nipulated, transferred and remembered. The intriguing question is,
what would happen if the objective of all learning were to en-
courage discoveryto wait for the child to discover, himself, the
rules of English orthography. Though the difficulties are stagger-
ing, the extremes idiotic, a proper balance is surely sensible. Too
little discovery produces tidy, unquesting minds; too much, and
the culture is of no help to the learner. Educational television
could play more good games which stimulate the mind to discover
regularities. Information Please was one of the first successful
programs of this type. A similar result was later achieved by Pro-
fessor Quiz. This approach is very useful and obviously challeng-
ingeven on commercial television. Educational television, often
overcome by its solemn mission of presenting knowledge, seems
to have forgotten all this.

Consider dialogue as one way of fomenting discovery. Some of
us have had the experience of watching a brilliant math teacher
working with children. Most striking is his masterfulness in dia-
logue with the children; they are never wrong, frequently pose the
wrong problem, then answer it. The teacher leads them to re-
formulation by dialogue. But, interestingly enough, you identify
with the participants. Yon learn, too. Might we not invent tech-
niques of programing that allow a listener to participate in prob-
lem-solving in this way? Can you bear a program that does not
have a bang "finish"? Our habits run to the "close." Good teachers
fight it, knowing that what pays in the long run is to keep the
issue open.

Learning cannot occur unless the learner knows the results of
his efforts. Feedback, to use jargon, is the heart of the matter. In
television teaching, the viewer cannot get such feedback; he can-
not know whether he is on the right track. It is wise to admit,
therefore, that television is not a completely self-sufficient medium.
How can you introduce some feedback technique to assist the
learner?

One significant characteristic of television is that it involves
symbolic communication and communication by image at the same
time. There are three ways in which you can represent knowledge
to another. One is by enactive representation; another is by ikonic
representation, and the third is by symbolic representation.
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What is a running bowline? It is a knot. But that description
will not get you very far; so you go to the board and try to draw it,
and that is equally difficult. You end by getting a piece of rope and
showing how to tie one. So, too, with teaching bicycle riding. You
throw your leg over the seat, put your foot on the pedal, and so on.
Some things cannot be described by other means.

The second means of conveying knowledr has to do with rep-
resentation in imagery. Most people say, "I don't have images."
But when asked to name the states of the United States, they start
to name themMaine, New Hampshire, Vermontusing a kind
of mental map from inside their heads, spatially organized. Spatial
imagery runs to concreteness. When asked about a triangle, you
recall a particular triangle, a highly concrete image that is hard
to transform.

A symbolic representation, on the other hand, is much more
transformable, whether you are using ordinary language or the
language of mathematics. Language carries transformative rules
that enable us to turn things upside down, to negate them, to put
them in the conditional, to translate them. This is the glory and
weakness of words and symbols. We need images in the head, too.
We do much problem -olving in terms of concrete images, often
at less depth, but faster than by more exact symbolic manipulation.

The great problem about all media that work in terms of pic-
tures is that they risk being impervious to symbolic manipulation.
They cut down the possibility of turning things inside out for
purposes of problem-solving. This stuck quality of imagery is one
of the things that has not been studied in the television learning
process. However, if ever there were a medium that could work
on the relationship between presentation of ideas in language
and through imagery, television is it. As a device to present fact,
it might become one of the more effective methods. Why not ex-
periment more?

Let me finally mention one other thingintuition. Intuition is
usually called "guessing" by the frightened teacher, and she knows
that it is not good. Yet it is characteristic of the human condition
to reach conclusions without the benefit of all the information:
we do not have it, and often it is not to be had. This occurs equally
in everyday life and in science. So we have tried in our curriculum
efforts to get the students to learn the art of guessing, and early.
The art of guessing comprises tricks and techniques of non-rigorous
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proof. In mathematics this is all dignified by the name "heuris-
tics." There are good ways of guessing until you find out whether
it is worth computing. It is like life, or history. When someone
begins with the view that World War I was started by munitions
makers, you want to give him enough heuristic technique to ask
himself, "Is it reasonable to stop here, or should I keep looking?"
We do this in choosing wives and husbands. Why not trust it in less
critical decisions?

Intuition is not merely a luxury of those in the aesthetic realm,
it is a general armament of problem-solving. Might ETV present
some fine models of great intuiters at work? There are plenty of
them, and they are our most engaging and talented colleagues.

To get a good learning, as everybody has said for a millenium,
you need a competency model. A competency model is somebody
learning somethingsomebody in the act of learning who gives
you some idea of what it is like, though not necessarily showing
you how to do it. The Physical Science Study Committee films
present a genuine physicist doing a real experiment to give the
students an appreciation of the subject. Watching such a com-
petency model at work is one way to make knowledge come alive.
For this, television is almost without peer.

What will happen to educational television? Most of its weak-
nesses, except those of youth, exist because we have neglected its
potential and failed to exploit it to its fullest. Most of the other
weaknesses arise because the medium aspires to self-sufficiency
failing to join skillfully with other media and techniques. For
the future of ETV, the greatest mistake could be to put it to work
sanctifying the traditional. Simply filming lectures, panels or semi-
nars ties television to all the blarney of the old academic tech-
niques. ETV needs invention as the school needs invention.
Felicitously discovered, television can then serve as the quality
control for the entire educational system, building and maintain-
ing taste to a level never before imagined.
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IN THE EARLY DAYS OF EDUCATIONAL TELEVISION, only a little more
than a decade ago, there were those who argued that instructional
television offered the solution to such pressing problems as the
teacher shortage, overcrowded classrooms, the increasing cost of
education, and the improvement of the quality of instruction. To-
day not so much s heard concerning the use of television as an
economy measure. Much more attention is being given toward
finding ways in which television can improve the quality of edu-
cation and bring about greater learning efficiency.

Today, too, we are concerned with finding the proper place for
television within the broad range of new educational media which
instructional technology is making available. Newer media must
not be used as sing] e instruments, but rather as a part of a sym-
phony, with each playing its proper role in harmony, toward the
achievement of desired learning objectives, under the direction
of a teacher in the classroom.

Any evaluation of the effectiveness of instructional television
must always be in terms of the total teaching and learning tasks.
When we examine the research on the effectiveness of instruc-
tional television, we find, with few exceptions, that most of the
evaluation is not in terms of the total teaching-learning process,
but only in terms of the effectiveness of the medium in commu-
nicating information. In study after study, one finds that the evalu-
ative criteria were limited to only a few aspects of the cognitive
area.

1 Excerpt from a presentation at the Brandeis Conference on the Economics of
Educational Television, May, 1963.
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If we are to accomplish our basic purpose in educationto help
each student achieve his potentialwe must do far more than
convert children into robot computers who will store and retrieve
facts upon command. We must not underestimate the importance
of information-giving, but it is secondary to information-discovery.
These goals demand our attention: the processes of concept forma-
tion; the ability to infer new information from a given body of
facts; the capacity to use facts and principles to explain unknown
phenomena; the ability to conduct independent inquiry and to
apply logically sound methods of arriving at conclusions.

Any consideration of the place of instructional television must
recognize that the medium has strengths and limitations in terms
of each individual pupil. Children are stimulated and motivated
in different ways; they learn at different rates; their processes of
conceptualization vary greatly. Children learn different things
from exposure to the same body of content, and in every situation
there are concommitant learnings on the part of each individual
which influence how he feels about what he learns and how he be-
haves as a result of how he feels.

Here we find ourselves in the affective domain, and here there
is little reported research to guide us. What is the effect of instruc-
tional television in developing positive attitudes toward learning,
in promoting wholesome interpersonal relationships, and in for-
mulating value systems? These are generally unanswered questions,
but they represent the kind of questions to which we must find
answers if we are to use this medium fully.

Problems in the Area of Programing

When we examine critically the use of instructional television
in some of our schools today, we are forced to admit that we have
unsolved problems in the area of programing.

We have too often assumed that televised teaching must be
patterned after traditional classroom teaching. We have attempted
faithfully to reproduce on television the methods and techniques
we have found to be successful in the classroom. The television
teacher dispenses information, he lectures and explainsand all
too often fails to take full advantage of the potential of the medium.

We are not yet making full use of instructional television in
stimulating critical thinking and problem-solving. With an ever-



accelerating rate in the discovery of new knowledge, learning be-
comes increasingly a lifelong task. We have the responsibility ofhelping children develop the skills of critical thinking which willenable them to cope with problems which are as yet unknown.
We must help children develop positive attitudes toward learning
itself. In short, helping students "learn to learn" may well be oneof the major tasks of education.

How well are we doing in instructional television in developing
skills of critical thinking and problem solving, and in stimulating
a positive attitude toward learning itself? An examination of exist-ing programs is not encouraging. Too much television teaching
has been indoctrination rather than education. All too often, the
only viewpoint presented is that of the television teacher, whose
perceptions and conclusions are presented as final and "the lastword"--not open to question or further exploration.

The fault lies not in the medium, but in our use of it. Tele-
vision "lessons" need not be neat, self-contained packages contain-
ing selected data, preconceived conclusions and established gen-
eralizations. Lessons could be planned to present opposing points
of view on both current and historical problems, to sharpen issues,and to encourage the student to arrive at his own interpretation
of the evidence.

This kind of lesson, completely open-minded, could serve as a
springboard to vital class discussion, to concentrated library re-
search, and to the study in depth of significant problems. Because
students differ greatly in abilities and interests, all would not be
expected to pursue a subject in the same way or to the same depth.
the very nature of the open-ended program would broaden the
opportunities for the classroom teacher to differentiate activities,
assignments and follow-up procedures.

We have not yet fully solved the problem of getting interaction
between the television teacher, the classroom teacher, and the
individual learners. Interaction, as we are concerned with it in adiscussion of instructional television, involves much more than
two-way communication. We are concerned with interaction be-
tween television teacher and classroom teacher, between television
teacher and student, between classroom teacher and student, and
among students. All of these relationships influence learning. We
still have a great deal to learn about the role and the importance
of interaction in the learning process; the implications for instruc-
tional television are of major concern.
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Guidelines for Improving
Instructional Television

Programs

Learning from instructional television is likely to be more effective

when-

the program promotes inquiry, stimulates children to think
critically, raises questions rather than gives answers, poses prob-
lems, opens up a large range of alternatives or differing points
of view or ways of dealing with a problem. It should spark the
learner's curiosity to want to know more about the topic.

the learner is helped to perceive things differently and his
behavior is changed as a result.

the goals and purposes for learning are clearly perceived by
the learner and have relevance, usefulness, and personal mean-
ing to him.

the learner is a rational participator rather than a passive
receptor and is himself involved in the learning situation.
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the learner is given opportunity for interaction with the teacher
and with other students.

the learner is led to make decisions as the program progresses.
It follows that learning cannot occur unless the learner knows
the results of his efforts.

the learner is sufficiently motivated to continue learning when
the program is over, realizing that learning is a lifetime prop-
osition and that uncovering the subject may be more impor-
tant for the learner than covering the subject. Opportunity
should be given the learner to explore the subject later on
his own.

the program explores in depth a segment of the topicor each
of the alternatives of an issuerather than surveys super-
ficially. "Postholing" adds to the quality of the learning ex-
perience.

the learner sees the whole of which this bit of information or
topic is a part. Instead of building small bits of information
into a larger pattern, the nature of television is such that the
nature of the whole can be presented as a backdrop to con-
sideration of its parts.

the program enables the learner to feel a high degree of iden-
tification with his TV teacher and with other learners.

that which is being learned is supported and reinforced by
other contacts, experiences, and media and when one medium
is not seen in isolation of other 'resources but in orchestration
with them.

the learner is helped to see relationships between bits of in-
formation and slices of reality.

the learner is provided with raw data on the television screen
from which to make generalizations rather than be given the
conclusions.
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different methods and approaches are used within a program
or series of programs. No one best way is equally suited to all
learners. Different objectives for learning require different
principles and methods.

the clues are not clear; their ambiguity requires the learner
to give his own interpretation.

In implementing the above principles, more attention needs to
be given, in the design of instructional television programs, to
providing

more presentation of raw data and less presentation of conclusions

more ways in which pupils can participate during the program

more ways of obtaining feed-back during the program

more posing of problems and raising of questions

more pausessilencesfor assimilation

more cliff hangers

more statements that cause children to think and do something
in response

more open ended programs

more studio demonstrations

more visualizations, less commentary

more use of resources which are outside the range of the class-
room

more pacing to fit maturity level of learners and the content
which is being developed.
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